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(57) ABSTRACT 

A heat retentive server for maintaining food at a desired 
temperature for an extended period of time includes an 
upper and lower shell which define a cavity therebetween. A 
heat storage medium comprised of a phase change material 
is disposed in the cavity. When the server is heated, the 
phase change material changes from a solid to a viscous 
gelatinous state and stores heat therein. When the material 
cools and changes from its viscous gelatinous state back to 
a solid, the heat is released through the shell so that food 
placed adjacent the server will be maintained at an elevated 
temperature. 

26 Claims, 4 Drawing Sheets 
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1. 

HEAT RETENTIVE FOOD SERVER 

BACKGROUND OF THE INVENTION 

The present invention generally relates to heat retaining 
food service devices and more particularly to heat retentive 
food servers which use a phase change material as a heat 
storage medium. 

There are numerous food service operations which require 
the use of heat retentive devices to keep food warm for a 
period of time until it can be served. For instance, hospitals, 
nursing homes, hotels and other establishments typically 
have a central kitchen in which food is prepared. After the 
food is prepared, it must be transported and delivered, 
creating a delay between the time the food is prepared and 
the time the food is served. The delay can be such that the 
food being served is no longer warm when it reaches the 
ultimate destination. Therefore, numerous devices have been 
developed to keep food warm for a period of time after 
preparation. One approach to keeping food warm has simply 
been to provide a cover or dome with a layer of insulation 
material disposed therein which can be placed over a plate. 
Insulated underbases on which a food bearing dinner plate 
can be placed have also been utilized. Other devices include 
servers which can be heated to an elevated temperature. 
Such servers can keep food warm for a relatively long period 
of time, and include food covers, or domes, along with food 
holders, such as plates. 
A number of such servers are comprised of a hollow shell 

with a cavity disposed therein. A heat retentive medium is 
placed in the cavity so that when the containers are heated, 
the heat retentive medium will store heat and then release 
heat to maintain food placed adjacent the server at an 
elevated temperature. The heatretentive medium typically is 
a wax, or wax mixture. Because wax liquifies when heated, 
leakage can be a problem with such servers. Thus, servers 
utilizing a wax-type of heatretentive medium typically have 
an additional enclosure within the server to seal the wax so 
that leakage through the server does not occur. The addi 
tional enclosure makes construction of such servers more 
time consuming and expensive than would be necessary if 
such additional enclosures were not required. 

Thus, there is a need for a heat retaining food service 
container which can be easily constructed, which provides 
the desired heat retaining characteristics and which elimi 
nates leakage problems. 

SUMMARY OF THE INVENTION 

The present invention provides a heat retentive food 
service device which uses a phase change material as a heat 
storage medium. The invention eliminates leakage prob 
lems, is of simple, inexpensive construction and has suffi 
cient heat retaining capacity to maintain food at elevated 
temperatures for extended periods of time. 
The invention is a heatretentive food server comprised of 

an outer shell assembly which may consist of an upper shell 
member and a lower shell member. The upper shell member 
and lower shell members are joined together at their periph 
eral portions, and have a cavity defined therebetween. There 
is preferably only one cavity defined by the outer shell 
assembly. The cavity is uninterrupted and not divided in any 
way. 

A heat storage medium is disposed in the cavity, and 
preferably substantially fills the entire cavity. The heat 
storage medium is a phase change material which, when 
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2 
heated, will change from a solid, the state in which it exists 
at room temperature, to a viscous, gelatinous state. The term 
Solid means that while the material has some resilience, it is 
firm and will hold a shape. Because the phase change 
material is initially in a solid state, the material can be 
formed, by extruding, injection molding, or otherwise, into 
the shape of the cavity. The phase change material is 
unrestrained within the cavity. In other words, no internal 
chambers or other enclosures are needed to restrain the 
phase change material in the cavity to prevent leakage, since 
the phase change material does not liquify but simply 
becomes gelatinous. When the phase change material 
changes phase from a solid to a gelatinous state, heat is 
stored therein. The heat stored therein is slowly released 
through the outer shell as the phase change material changes 
from its gelatinous state back to a solid. Thus, food placed 
on, or adjacent food servers made in accordance with the 
present invention will be maintained at an elevated tempera 
ture for extended periods of time. The servers will maintain 
food at a temperature of at least 145° F for a period of at 
least 60 minutes. The preferred phase change material is 
ethylene vinyl acetate (EVA). 
The server may comprise a food cover, or dome, which 

can be placed upon or over an underlying food holder such 
as a plate. In such a case, heat will be released through the 
shell of the server so that food placed thereunder will be 
maintained at an elevated temperature for an extended 
period of time. The server may also be afood holder such as 
a plate, food pan or other holder. In such a case, the heat will 
be transferred from the phase change material through the 
shell so that the food placed on the server will be maintained 
at an elevated temperature. 
The phase change temperature of the heat storage medium 

is preferably from 190° to 230 F. and more preferably 
approximately 210° F. The upper and lower shells are 
preferably made from athermoplastic material which is heat 
stable to at least 230 F. The material may be, but is not 
limited to polycarbonate material. Because the shells are 
made from a material which has a degradation temperature 
higher than the phase change temperature of the phase 
change material, the servers can be constantly and repeat 
edly cycled to the phase change temperature without dimin 
ishing the material properties of the outer shell. 

It is thus an object of the invention to provide a heat 
retentive server which can be easily constructed. It is a 
further object of the invention to provide a heat retentive 
server with a phase change material that will not leak from 
the server. It is a further object to provide a heat retentive 
server with a phase change material that is solid at room 
temperature so that the material can be formed into repro 
ducible shapes. 
The present food server is thus advantageous in that it is 

capable of easy construction, provides an efficient heat 
storage system, and is relatively inexpensive to fabricate in 
a variety of shapes and sizes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a top view of a heat retentive food server of 
the present invention. 

FIG. 2 shows a view taken through section 2-2 of FIG. 
1. 

FIG. 2A shows an alternative embodiment at the joint of 
the outer shell assembly of the embodiment shown in FIG. 
1. 



5,520,103 
3 

FIG. 3 shows a bottom view of the heat retentive food 
server of the present invention. 

FIG. 4 shows the heat retentive food server of FIG. 1 in 
combination with an underlying food plate. 

FIG. 5 shows a top view of an additional embodiment of 
a food server of the present invention. 

FIG. 6 shows a view taken through section 6-6 of FIG. 
5 

FIG. 7 shows a view taken through section 7-7 of FIG. 
5. 

FIG. 8 shows a section view of an additional embodiment 
of the present invention. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

Referring now to the drawings, and more particularly to 
FIG. 1, there is shown an embodiment of a heat retentive 
food server 1 of the present invention. The embodiment 
shown in FIG. 1 is a food cover which may be used with an 
underlying food holder 2, such as the plate schematically 
shown in FIG. 4. The food cover 1 includes an outer shell 
assembly 10 having an outer surface 11 and an inner surface 
12. The outer shell assembly 10 is comprised of an upper 
shell 15 and a lower shell 20, and has a cavity 25 defined by 
the upper and lower shells. As shown in FIG. 2, the cavity 
25 defined by the upper and lower shells is preferably a 
single cavity which is uninterrupted and undivided. In other 
words, there are no restrictions, partitions or additional 
enclosures located within the cavity. 
Lower shell 20 has an inner surface 30, an outer surface 

32, and atop wall 34. A side wall 38 extends downward from 
and merges with top wall 34. Side wall 38 may also include 
a lip 42 at a peripheral portion 44, which may also be 
referred to as the lower end 44 thereof. Lip 42 is comprised 
of a substantially horizontal portion 46 and a downwardly 
extending portion 48. Lip 42 will engage the rim of a plate 
or other food holder placed therebelow as shown in FIG. 4 
to completely cover the plate and any food placed thereon. 
Upper shell 15 may include a top wall 50 with a side wall 

or side leg 52 extending downwardly therefrom. Upper shell 
15 has an inner surface 54, an outer surface 56, and a lower 
end, or peripheral portion 62. Thus, outer surface 11 of outer 
shell 10 is comprised of outer surfaces 32 and 56 of the 
lower and upper shells respectively while inner surface 12 is 
comprised of inner surfaces 30 and 54 of the lower and 
upper shells respectively. As shown in FIG. 2, the upper 
shell 15 surrounds the lower shell 20, thereby defining the 
cavity 25. 
The upper shell may also include a central recess 58 and 

a handle 60. The handle 60 may span the full diameter of the 
central recess 58. The upper and lower shells are joined at 
their peripheral portions at a joint 64. FIG. 1 shows a 
snap-ring type of configuration at joint 64. However, numer 
ous configurations are acceptable. For instance, the upper 
and lower shells may have flat surfaces at the ends thereof 
that can simply be abutted as depicted in FIG. 2A. The joint 
64 is sealed with a polycarbonate sealant, which may be, but 
which is not limited to 3M(R) products identified as 3M(R) No. 
1099, which will withstand temperatures of up to 210°, or 3 
M(R) No. 1838, which will withstand temperatures of up to 
350. Any polycarbonate sealant capable of withstanding 
repeated heating up to a temperature of at least 230 F. 
without losing its material properties may be used. 
A heat storage medium 70 is disposed in cavity 25. The 

heat storage medium is a phase change material which 
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4 
substantially fills the cavity, and which has a phase change 
temperature of preferably 190° F to 230 F. and more 
preferably approximately 210°F. The phase change material 
is a solid at room temperature which becomes viscous and 
gelatinous, but which does not liquify, when heated to its 
phase change temperature. The phase change material is 
preferably ethylene vinyl acetate ("EVA'), and has no wax 
added or mixed therewith. 
The upper and lower shells are preferably made from a 

thermoplastic material capable of withstanding repeated and 
prolonged temperature increases to at least 230° F without 
a loss of material properties. Clearly, any type of thermo 
plastic material capable of withstanding greater tempera 
tures can be used. Because the phase change material does 
not melt but simply becomes gelatinous, there is no need to 
enclose the phase change material or to restrict its flow 
within the cavity. The phase change material is therefore 
unrestrained within the cavity. In other words, the phase 
change material is not restrained by additional pouches in 
the cavity or by partitions, restrictions or any other artificial 
means. Such restraints are not needed since, as noted, the 
phase change material becomes gelatinous but does not 
liquify at its phase change temperature. Leakage problems 
are thus eliminated without the need for other artificial seals, 
enclosures or restraints in the cavity as required with prior 
art servers, and the food server can be made of a simple 
two-piece outer construction. 

Further, because the phase change material is in a solid 
state at room temperature, the server 1 may be constructed 
by forming a block of phase change material in substantially 
the same shape as the cavity. The block can be formed by 
injection molding or otherwise to the proper configuration. 
The upper and lower shells can then simply be joined 
together around the phase change material and sealed with 
polycarbonate sealant at joint 64. 
When the phase change material is heated to its phase 

change temperature so that it changes phase from a solid to 
a gelatinous state, heat is stored therein. The phase change 
material will typically change phase when heated to 210° to 
230 for approximately two hours. The heat stored in the 
material is released at a slow rate as the material changes 
from the gelatinous state back to a solid. Thus, when the 
food server 1 is placed over a plate containing food, heat is 
directed through the outer shell and will maintain food 
placed thereunder at an elevated temperature for an extended 
period of time. The underlying food holder may be of 
virtually any material, such as ceramic or thermoplastic. 
Typically, food will be placed under the cover shortly after 
it is removed from an oven, and will be at a temperature in 
a range from 170° to 200°F, and more preferably from 185 
to 195° F. The cover 1 will maintain such food at a 
temperature of at least 145° F for at least 60 minutes. Thus, 
when it reaches its ultimate destination, the food is still at an 
acceptable and desirable serving temperature. 
The food server 1 may also include an insulator 80. In the 

embodiment shown in FIG. 2, the insulator is interposed 
between the phase change material and the upper shell 15. 
The insulator 80 will preventheat stored in the phase change 
material from dissipating through the upper shell and also 
will direct the heat downward through the lower shell. In this 
way, the heat stored is transferred to the food to maintain the 
food at an elevated temperature rather than dissipating 
through the upper shell and into the environment. The 
insulator can be any type of insulating material capable of 
withstanding the temperatures described herein. One accept 
able insulating material is commercially available from the 
Carborundum Company and is known as Fiber Frax() grade 
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440 ceramic fiber paper. The paper is a high strength 
composite paper made from a combination of ceramic fiber, 
inert fillers and reinforcing fiberglass. 
An additional embodiment of the present invention is 

shown in FIGS. 5 through 7. Referring to FIG. 5, a food 
server 100, which comprises a food holder, or food pan is 
shown therein. The pan includes an outer shell assembly 102 
having an inner surface 104 and outer surface 106. The outer 
shell assembly is comprised of a lower shell 108 and an 
upper shell 110. The lower shell 108 can be described as 
surrounding the upper shell 110. The upper shell has an inner 
surface 112 and an outer surface 114. Lower shell 108 has 
an inner surface 116 and an outer surface 118. Thus, inner 
surface 104 is comprised of inner surface 112 and inner 
surface 116 of the upper and lower shells respectively. Outer 
surface 108 is comprised of outer surfaces 114 and 118 of the 
upper and lower shells respectively. A cavity 120 is defined 
by the outer shell assembly. The cavity is defined by the 
upper and lower shells and is preferably a single undivided 
and uninterrupted cavity as previously described with 
respect to the embodiment shown in FIG. 1. While the 
particular embodiment shown in FIG. 5 is rectangular in 
shape, the server can be of any desired shape such as, but not 
limited to, circular, oval or square. 
The upper shell has a bottom wall or base 122 and 

upwardly extending side walls 124. The upper shell may 
further include an outwardly extending lip 126 at the upper 
end, or peripheral portion, 128 of the upper shell. The lip 
circumscribes the entire periphery of the upper shell. The 
lower shell includes a bottom wall or support portion 130, 
and upwardly extending side walls 132. The lower shell 
surrounds the upper shell as previously described, and may 
include an outwardly extending lip 135 at the upper end, or 
peripheral portion 134 thereof. The upper and lower shells 
are joined together at their peripheral portions at a joint 138, 
thereby defining cavity 120. The joint 138 is sealed with a 
polycarbonate sealant. 
A phase change material 136 is disposed in cavity 120. 

The phase change material substantially fills the cavity and 
is unrestrained therein as described with respect to the prior 
embodiment. The phase change material is as described 
previously and is preferably ethylene vinyl acetate. Outer 
shell 102 is likewise made of the material described with 
respect to the embodiment shown in FIG. 1. 
When the server is heated so that the phase change 

material changes phase to a gelatinous state, food which will 
normally be at a temperature of 170° F to 200 F, or more 
preferably from 185° F to 195° F after being removed from 
an oven is placed on the food holder. The phase change 
material will transfer heat through the outer shell to the food 
so that it is maintained at a temperature of at least 145° for 
at least 60 minutes. Because the food is in direct contact with 
the shell, the temperature of the food will stay above 145° 
F. for a period generally much longer than an hour. An 
insulator 140 may be disposed between the phase change 
material and lower shell 108 so that no heat is lost to the 
environment and is instead directed through upper shell 110 
to the food placed thereon. The insulator 140 may be made 
from the material which comprises the insulator 80. 
An additional embodiment of an upwardly opening food 

holder is shown in FIG. 8. The configuration shown there, 
designated by the numeral 200 is more like a standard plate 
and is comprised of an outer shell assembly 202 having a 
cavity 204 disposed therein. Outer shell 202 is comprised of 
a lower shell 206 and an upper shell 208. The two shells are 
joined at joint 210 and sealed with a polycarbonate sealant. 
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6 
As described previously, the cavity will be substantially 
filled with a phase change material 211 which is preferably 
ethylene vinyl acetate, and can be heated so that will 
maintain food at an elevated temperature. An insulator 212 
may be disposed between the lower shell 206 and the phase 
change material. 
As is clear from the foregoing, the phase change material 

can be formed, by injection molding or otherwise, to match 
the configuration of the virtually any cavity shape. A two 
piece construction can then be placed around the formed 
phase change material and sealed to construct the server. 
Thus, regardless of the configuration of the food server, the 
servers of the present invention are of simple construction, 
eliminate problems of leakage, and transfer the heatrequired 
to maintain food at a desirable temperature for an extended 
period of time. The inner chambers and other restraints 
required in prior art food servers to prevent leakage are 
eliminated. 

Although preferred embodiments of the invention have 
been illustrated in the accompanying drawings and 
described in the foregoing detailed description, it will be 
understood that the invention is not limited to the embodi 
ment disclosed, but is capable of numerous modifications 
without departing from the scope of the invention as defined 
by the appended claims. 
What is claimed is: 
1. A heat retentive food server comprising: 
an upper shell; 
a lower shell, said upper shell and said lower shell being 

joined together and having a cavity defined therebe 
tween, said upper and lower shells being comprised of 
a thermo-plastic material; and 

a heat storage medium disposed in said cavity, said heat 
storage medium comprising a phase change material 
substantially filling said cavity and being unrestrained 
therein, whereby said food server may be heated and 
placed adjacent food for maintaining food at an 
elevated temperature. 

2. The server of claim 1 wherein said phase change 
material is a solid at room temperature, said phase change 
material being formed to substantially match the shape of 
said cavity. 

3. The server of claim 1 wherein said phase change 
material comprises an injection molding having a shape 
substantially matching the shape of said cavity. 

4. The server of claim 1, wherein said phase change 
material changes phase from a solid to a viscous, gelatinous 
state but does not liquify when heated to an elevated 
temperature. 

5. The container of claim 4, wherein said phase change 
material changes phase to said viscous, gelatinous state at a 
temperature of 190°-230°. 

6. The server of claim 1 wherein said phase change 
material comprises ethylene vinyl acetate. 

7. The server of claim 1, said server comprising a food 
cover for use with an underlying food holder, wherein said 
food cover may be heated and placed over said underlying 
food holder to maintain food placed upon said holder at an 
elevated temperature. 

8. The food cover of claim 7, wherein said food cover will 
maintain food placed thereunder at a temperature of at least 
145 for a minimum of one hour. 

9. The food cover of claim 7 where said lower shell 
comprises 

a top wall; and 
a side wall depending downwardly from said top wall, 

said upper shell being spaced apart from and surround 
ing said lower shell thereby defining said cavity. 
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10. The food cover of claim 9 further comprising an 
insulator positioned between said phase change material and 
said upper shell so that heat is transferred from said phase 
change material through said lower shell and is prevented 
from dissipating through said upper shell. 

11. The food cover of claim 10 wherein said phase change 
material is ethylene vinyl acetate. 

12. The server of claim 1 wherein said outer shell defines 
a food holder for placing food directly thereon. 

13. The food holder of claim 12 wherein said upper shell 
comprises: 

a substantially flat base portion for placing food thereon; 
and 

a side wall extending upwardly from said base portion 
thereby defining an upwardly opening food holder, said 
lower shell comprising: 
a substantially flat support portion spaced downwardly 

from said upper shell base portion; and 
a side wall extending upwardly from said flat portion, 

said upper and lower shell side walls being joined at 
the upper ends thereof. 

14. The holder of claim 13 further comprising: 
an insulator interposed between said phase change mate 

rial and said lower shell, so that heat is transferred from 
said phase change material through said upper shell and 
so that a minimum amount of heat is lost through said 
lower shell, thereby maintaining said food placed on 
said upper shell at an elevated temperature for an 
extended period of time. 

15. A heat retaining food server comprising: 
an outer shell assembly, said assembly comprising an 

upper shell and a lower shell, said upper and lower 
shells being joined at peripheral portions thereof; 

a cavity defined by said upper and lower shells; and 
a phase change material disposed in said cavity, wherein 

said phase change material stores heat when heated to 
an elevated temperature, said phase change material 
comprising ethylene vinyl acetate. 

16. The server of claim 15 wherein said phase change 
material substantially fills said cavity, and is unrestrained 
therein. 

17. The server of claim 15 wherein said phase change 
material is an injection molding which substantially matches 
the shape of said cavity. 

18. The container of claim 15, said container comprising 
a heat retentive dome, wherein said phase change material 
releases heat stored therein through said lower shell to 
maintain food placed thereunder at an elevated temperature. 
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19. The container of claim 15, wherein said outer shell 

assembly comprises a food holder for placing food directly 
thereon, and wherein said phase change material releases 
heat stored therein through said upper shell to maintain said 
food placed thereon at an elevated temperature. 

20. The container of claim 19, wherein said upper shell 
comprises: 

a substantially flat base; and 
a side wall extending upwardly from said base, wherein 

said lower shell substantially surrounds said upper shell 
thereby defining said cavity, so that said server com 
prises a food pan for the placement of food therein, said 
food being maintained at an elevated temperature for an 
extended period of time by the release of heat stored in 
said phase change material through said upper shell. 

21. A heat retentive food cover comprising: 
an outer shell assembly, said outer shell assembly having 

a cavity defined therein; and 
a phase change material disposed in said cavity, said 

phase change material substantially filling said cavity 
and being unrestrained therein, wherein said phase 
change material changes phase from a solid to a gelati 
nous state to store heat therein when heated toward a 
phase change temperature, said stored heat being 
released through said outer shell to maintain food 
placed below said cover at an elevated temperature. 

22. The food cover of claim 21 wherein said phase change 
material comprises ethylene vinyl acetate. 

23. The food cover of claim 21 wherein said outer shell 
comprises: 

an upper shell; and 
a lower shell joined to said upper shell, said cavity being 

defined therebetween. 
24. The food cover of claim 23 further comprising insu 

lating means interposed between said phase change material 
and said upper shell so that heat will be transferred from said 
phase change material through said lower shell, thereby 
maintaining food placed therebelow at an elevated tempera 
ture. 

25. The food cover of claim 21 wherein said outer shell 
further comprises: 

a downwardly extending lip for engaging an underlying 
food holder, wherein heat is directed through said outer 
shell to said food holder, so that food placed on said 
holder is maintained at an elevated temperature. 

26. The food cover of claim 21, wherein said outer shell 
is comprised of a thermo-plastic material. 
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